Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.061; wR factor = 0.185; data-to-parameter ratio = 14.7.
In the molecule of the title compound, C 31 H 36 N 2 O 5 , the piperazine ring displays a chair conformation. The dihedral angle between the benzene rings of the bis(4-methoxyphenyl)methyl group is 83.42 (15) . In the crystal, centrosymmetrically related molecules are linked through pairs of C-HÁ Á ÁO hydrogen bonds into dimers, generating an R 2 2 (10) ring motif. The dimers are further connected into chains parallel to [210] by C-HÁ Á ÁO hydrogen bonds involving the methoxy groups.
Related literature
For a related structure and background to cinnamic acid derivatives, see: Teng et al. (2011); Zhong et al. (2012) . For synthetic details, see: Wu et al. (2008) .
Experimental
Crystal data Refinement R[F 2 > 2(F 2 )] = 0.061 wR(F 2 ) = 0.185 S = 1.00 5029 reflections 343 parameters H-atom parameters constrained Á max = 0.20 e Å À3 Á min = À0.23 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) Àx; Ày þ 2; Àz þ 1; (ii) Àx þ 2; Ày þ 1; Àz þ 1.
Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo,1995); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL (Sheldrick, 2008). supplementary materials Acta Cryst. (2012) . E68, o1259 [doi:10.1107/S1600536812012767] (E)-1-{4-[Bis(4-methoxyphenyl)methyl]piperazin-1-yl}-3-(4-ethoxy-3-methoxyphenyl)prop-2-en-1-one Yan Zhong, Xiao-Ping Zhang and Bin Wu
Comment
As a continuation of our study on the characterization of cinnamic acid derivatives (Teng et al., 2011; Zhong & Wu, 2012) , we present here the crystal structure title compound (I).
In (I) ( Fig. 1 ), all bond lengths and angles are normal and correspond to those observed in related compounds (Teng et al., 2011; Zhong et al., 2012) . The molecule exists in an E configulation with respect to the C21═C22 ethene bond [1.325 (4) Å]. The piperazine ring adopts a chair conformation with puckering parameters Q = 0.569 (3) Å, θ = 4.9 (3)° and φ = 4(4)°. In the crystal (Fig. 2) , centrosymmetrically related molecules are linked by intermolecular C-H···O hydrogen bonds into dimers (Table 1) , generating an R 2 2 (10) ring motif. The dimers are further connected into chains parallel to the [2 -1 0] direction by intermolecular C-H···O hydrogen bonds involving the O2 methoxy oxygen atom.
Experimental
The synthesis follows the method of Wu et al. (2008) . The title compound was prepared by stirring a mixture of (E)-3-(4ethoxy-3-methoxyphenyl) acrylic acid (0.889 g; 4 mmol), thionyl chloride (2 ml) and dichloromethane (30 ml) for 6 h at room temperature. The solvent was removed under reduced pressure. The residue was dissolved in acetone (15 ml) and reacted with 1-(bis(4-methoxyphenyl)methyl)iperazine (1.874 g; 6 mmol) in the presence of triethylamine (5 ml) for 12 h at room temperature. The resultant mixture was cooled. The solid obtained was filtered and was recrystallized from ethanol. The colourless single crystals of the title compound used for X-ray diffraction studies were grown by slow evaporation at room temperature of an ethanol:ethyl acetate:chloroform (3:1:1 v/i>v/i>v) solution.
Refinement
All hydrogen atoms were positioned geometrically with C-H distances ranging from 0.93 Å to 0.98 Å and refined as riding on their parent atoms, with U iso (H) = 1.2 or 1.5U eq (C). The molecular structure of the title compound with displacement ellipsoids drawn at the 50% probability level.
Computing details

Figure 2
Packing diagram of the title compound, with intermolecular C-H···O hydrogen bonds drawn as dashed lines. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
(E)-1-{4-[Bis(4-methoxyphenyl)methyl]piperazin-1-yl}-3-(4-ethoxy-3-methoxyphenyl)prop-2-en-1-one
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) C9-C8-C13-C12 −4.4 (4) C26-C27-C28-C23 −0.2 (5) C1-C8-C13-C12 167.8 (2) C26-O5-C30-C31 179.6 (2) C19-N1-C16-C17 −60.0 (3) Symmetry codes: (i) −x, −y+2, −z+1; (ii) −x+2, −y+1, −z+1.
